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Coarse Sort
A coarse sort was performed with the collected specimens. That is, a
general sorting of beetles from other insects, arachnids, myriapods, etc.

ABSTRACT
Having a multitude of definitions, biodiversity can most commonly be seen as
the variety and diversity of life within an ecosystem. Its relevance is crucial
for species survival and resource availability; a lack of biodiversity sets an
ecosystem up for failure, reducing its productivity, species richness, and
increasing organismal vulnerability. Measuring biodiversity is crucial for the
understanding of an ecosystem’s health, giving scientists knowledge of its
stability, productivity, and persistence. This collected information can be
implemented in various ways outside the scientific field as well, such as with
policy decisions and legal regulations. Biodiversity is most commonly
analyzed through quantitative assessment of mammal and bird species, but the
relatively low numbers of species and few individuals in defined areas tend to
cause flawed statistical results. Beetles, however, can be found in large
numbers in just about all ecosystems. Having an immense diversity of species,
they play significant roles in environments, filling ecological roles as
herbivores, decomposers, predators, coprophages, fungivores, etc. As beetles
are tremendously diverse and very abundant, quantitative assessments of their
diversity are more statistically rigorous. We are sampling beetles from 3 sites
located near Morehead, KY. Beetles were collected using pan traps and leaf
litter sifting. Collected beetles were then pinned or pointed and sorted by
family groups. The primary focus of the study was to determine the various
beetle species and their quantitative presence within the multiple sampling
sites.

INTRODUCTION
Ecosystem viability, stability, and productivity are all direct factors of
biodiversity. Without biodiversity, a direct impact can be seen throughout all
forms of life. According to the World Health Organization, a lack in
biodiversity has direct impact on human nutrition, well-being, and medicine
(World Health Organization, 2015). As such, it is crucial we monitor the
biodiversity in the world around us.
The most appropriate measure of biodiversity would factor in a
multitude of species, primarily mammals, birds, and reptiles. However,
statistical analysis of these species is difficult because they are often limited
in numbers and are represented overall by fewer species. This can be
corrected with the use of beetles as they are extremely numerous and very
diverse in species, filling ecological roles as herbivores, decomposers,
predators, coprophages, fungivores, etc. (Figure 1.)
This study will serve as a basis for a larger study conducted at a future
date, in which will consider quantitative analysis of collected beetle species,
to serve as a measure for biodiversity and niche difference in the Eastern
Kentucky region.

Pinning & Pointing
After the beetles were separated from other insects, pointing and
pinning was conducted.
Pointing a beetle involves the use of a pin and a small triangular piece
of thickened paper, the paper was slightly bent at the tip in a ”step” type
fashion allowing for ease of insect adhesion (Figure 5). The paper then had a
small blot of clear nail polish applied, and the specimen was gently placed on
the indented paper with its right ventral side adhering to the nail polish.
Pointing involved placing a pin in the right elytra of a specimen, directly
beneath the pronotum.

Berlese Funnel
After leaf litter was collected and sent to the lab, the contents in the
pillowcase (including both specimens and smaller debris) was placed into a
Berlese funnel (Figure 3).
The leaf litter was placed on top of a grate lined with cheese cloth in
the top of the base of the Berlese funnel, the top of the Berlese funnel
contained a 100-watt light bulb in which drives the beetles in the sample to
burrow further into the substrate as the top substrate portion dries. As the
beetles burrow further in the substrate to avoid the heat, they fall below the
grate on which the substrate lies, being collected in a collection cup containing
ethanol solution for preservation.
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Figure 3. Berlese Funnel Setup

Figure 1. Relevant images corresponding to diversity of ecological roles in
beetles (BugGuide.net)

Pan Traps
Some ground dwelling specimens were collected in pan traps, in which are
9x12 rectangular cake pans painted yellow or brown and filled partially with a
mixture of over-saturated salt water and dish detergent (Figure 4). The pans
were then placed in specific allocations for beetles and other specimens to
easily fall in and be collected.

MATERIALS and METHODS
Leaf Litter Collection
Most of the samples were collected from the 3 sampling sites located
near Morehead, KY (Rodburn Hollow, Stoney Cove, and Eagle Lake).
Collection was done using a specialized sifter, in which separates the
specimens from the fine mulch, decayed leaves, sticks, and dirt from the
forest floor (Figure 2). Leaf litter was then placed in the top of the sifter and
vigorously shaken to expel the larger debris and simultaneously collect
specimens along with smaller debris in the bottom. After sampling was
completed, the lower end of the apparatus (containing the sample for
analysis) was untied and its contents released into a pillowcase. The sample
was then brought to the lab, where further extraction was conducted.

Figure 5. Pinning & Pointing of Beetles

RESULTS

Family
Beetle 14
Beetle 16
Beetle 26
Beetle 29
Beetle 30
Beetle 4
Beetle 40
Cafabidae 1
Cafabidae 2
Cafabidae 3
Circulionidae 1
Circulionidae 2
Circulionidae 3
Circulionidae 4
Circulionidae 5
Circulionidae 6
Colydiinae 1
Colydiinae 2
Endomychidae 1
Endomychidae 2
Erotylidae
Histeridae
Nitulidae 1
Nitulidae 2
Ptilidae 1
Ptilidae 2
Scaphidiinae
Scarabaeidae
Scydmaeninae 1
Scydmaeninae 2
Scydmaeninae 3
Scydmaeninae 4
Scydmaeninae 5
Scydmaeninae 6
Silphidae 1
Silphidae 2
Silphidae 3
Staphylinidae
Tenebrionidae

Number of Individuals Rodburn
6
0
6
0
1
1
4
4
6
3
25
5
2
1
1
0
1
0
1
0
8
7
12
2
2
2
4
4
3
3
2
1
3
0
3
3
1
1
1
0
6
6
1
1
1
1
9
0
2
2
2
2
21
10
6
6
3
0
6
0
10
1
6
5
4
4
6
5
2
0
6
6
2
2
271
108
6
4

Stony Cove
6
6
0
0
3
20
1
1
1
1
1
10
0
0
0
1
3
0
0
1
0
0
0
9
0
0
11
0
3
6
9
1
0
1
2
0
0
163
2

Morphotypes vs, Abundance of Beetles
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Figure 4. Pan Trap Setup
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Figure 7. Percentage of beetle specimens collected per trapping site
corresponding to Table 1.

DISCUSSION

Table 1. Type, Number, and Location of Beetle Specimens Collected
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Figure 8. Relevant Images of Common Beetle Morphotypes (BugGuide.net)

After collection and identification, the following results were
tabulated in excel.
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Specimens Captured per Trapp i ng Site

Labeling
After beetles were pinned or pointed, they were labeled based on one
of the 3 collection sites. Along with the collection method, date, and collector.

Figure 2. Leaf Litter Collection
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Figure 6. Relative prevalence of the 38 beetle morphotypes collected
corresponding to Table 1.

Considering specific site allocation for biodiversity, our Stoney Cove
testing site yielded the most abundance of specimens, and the beetles
allocated throughout the multiple testing sites primarily consisted of the rove
beetles (Staphylinidae). Our Eagle Lake testing site had little data for
adequate measure.
While several methods for specimen collection and analysis were
performed, more comprehensive collection should be used in larger and
future studies, such as pitfall traps, sweeping, blacklighting, lindgren funnel
traps, baiting, bark and soil disruption, etc.
Ultimately, analyzing the specific diversity in a particular region or
ecosystem can give an idea as to how altering this landscape play’s a role in
disturbing a vast quantity of species, thus upsetting the natural ecosystem
order. Analysis of alpha diversity (diversity in one sample) and beta diversity
(diversity across multiple samples) can aid in the understanding of ecological
niches and organismal dependency, furthering our understanding of the
fragility of diversity overall.
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